Introduction
Breakdown ofthe blood-retinal barrier (BRB) is an early functional change that occurs in diabetic retinopathy, and is associated with macular edema, the major cause of visual morbidity in diabetics (Patz et al., 1973) . BRB breakdown has been demonstrated by vitreous fluorophotometry in diabetic humans (Krupin et al., 1978; Waltman et al., 1978b , Cunha-Vaz et al., 1975 and rats (Vine et al., 1984; Jones et al., 1979 Jones et al., , 1982 'Tho et al., 1980; Krupin et al., 1979; Waltman et al., 1978a) . This breakdown has also been demonstrated by using radiolabeled albumin in diabetic rats (Williamson et al., 1984; Hammersen et al., 1983; Simionescu, 1983; Broadwell and Salcman, 1981; Williams et al., 1981; Bito and deRousseau, 1980; Westergaard, 1980; Bundgaard et al., 1979; Manz and Robertson, 1972; Hirano et al., 1969; Palade and Bruns, 1968 (Table  1) , and in these animals the albumin positivity was limited to small areas. Barring these few exceptions, albumin positivity in normal rats less than 2 years old was seen in the intercellular space between RPE cells and in the RPE basal infoldings, but albumin could not be demonstrated in the cytoplasm of any cells in the RPE ( Figure  1D ) or retina ( Figure  1E ). In aged rats (2 years), however, albumin was found to freely permeate RPE cell cytoplasm ( Figure  1A ) and it was also seen in the cytoplasm 1) . It was seen in the RPE of 3.5month galactosemics ( Figure  2C ) and in the retinas of six of six Long Evans rats and two of four Sprague-Dawley rats with galactosemia of 9 months' or longer duration. Widespread staining for albumin was seen at all levels of the retina in intercellular spaces and in the cytoplasm ofpenicytes ( Figures  3A and 5A) , astrocytes, ganglion cells ( Figure  3B ) and their axons ( Figure  3C ), the peninuclear areas of cells in the inner nuclear layer ( Figure  4A ), and many cell processes in the inner and outer plexiform layers.
Albumin was demonstrated in the perinuclear cytoplasm of the photoreceptons, in the intercellular spaces between the outer segments ofthe photoreceptors and in the subretinal space, but it was not found within the photoreceptor outer segments ( Figure  4B ).
In the inner retina, positivity was relatively common outside the vessel walls, but the endothelial cells and vascular basal laminae were usually free of albumin ( Figures  4C and 4D Occasionally, however, albumin was demonstrated in the cytoplasm ofRPE cells ofgalactosemic rats ( Figure 2C ).
In galactosemic rats treated with the aldose reductase inhibitor .,
;
., . The other positive rat (Table  1) possessed albumin-positive vacuoles ii some RPE cells ( Figure  7B ).
Tissue specimens incubated with normal rabbit serum instead of anti-albumin antiserum were completely negative.
Discussion
In this study, we used electron immunocytochemical staining for albumin as a marker for breakdown of the BRB in two rat models ofdiabetic retinopathy. Extravascular staining for albumin was much more frequent and much more extensive in the retinas of diabetic and galactosemic rats than in control rats. The limited staining in three of 24 control rats less than 2 years old may be due to minor trauma incurred during enucleation and/or removal ofthe anterior segment before fixation, on it may represent a less than total exclusion of serum proteins by the BRB. The capillaries comprising the blood-brain barrier are not totally impermeable to albumin (Weerasuniya et al., 1989) , and the BRB is physiologically similar to the blood-brain barrier, suggesting that a limited amount of albumin may cross the BRB under normal conditions. However, the major differences seen between control, diabetic, and galactosemic rats suggest that the technique provides useful information concerning BRB function. 
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.. r Figure 5. (A,B between two APE cells up to the level ofthe tightjunction (upper left), but not beyond the cell junction or in the cytoplasm ofthe APE from a 9-month galactosemic Sprague-Dawley rat treated with sorbinil.
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In A-C, Bruch's membrane is at the bottom. (D) Albumin is not detected in the tissue surrounding a retinal vessel from a 12-month galactosemic Long Evans rat treated with sorbinil, suggesting that the BAB is intact. A is counterstained with uranyl acetate; B-D are not counterstained.
Bars: A,B -2 tm; C = 0.5 sm; D = 3 tm.
